Delivery of testosterone replacement therapy.
Optimal testosterone replacement therapy remains a considerable challenge for the estimated five out of 1000 men in the general community with androgen deficiency. Oral delivery is not possible due to rapid first pass metabolism and short half-life. Testosterone derivatives have been developed to enhance intrinsic androgenic potency, prolong duration of action, or improve oral bioavailability of synthetic androgens. Structural modification of testosterone include 17 beta-esterification, 17 alpha-alkylation, 1-methylation, addition of a 19-normethyl group, and 7 alpha-methylation. Currently, oral (testosterone undecanoate), transcutaneous (Andropatch, Virormone, Testoderm (ALZA Corp), Testogel), sublingual (testosterone cyclodextrin), intramuscular (Sustanon, Primoteston Depot), and fused crystalline testosterone pellet preparations are available for clinical use. Transbuccal testosterone systems have also been developed for clinical use and require twice daily application. Suspensions of biodegradable microspheres consisting of a polyglycolide-lactide matrix laden with testosterone can deliver stable, physiological levels of testosterone for 2 to 3 months. Micronized testosterone has low oral bioavailability requiring high daily doses. 7 alpha-Methyl 19-nortestosterone, a potent, synthetic androgen free of hepatotoxicity, has tissue-specific selectivity, being susceptible to aromatization but not 5 alpha-reduction, thereby potentially avoiding intraprostatic androgen amplification.